SCH101 - Chemical Concepts by unknown
WARNING 
 
This material has been reproduced and communicated to you by or on behalf of Charles Darwin 
University in accordance with section 113P of the Copyright Act 1968 (Act). 
The material in this communication may be subject to copyright under the Act.  
Any further reproduction or communication of this material by you may be the subject of copyright 
protection under the Act. 
 
 
Do not remove this notice 
  
 Semester 1, 2018 FINAL EXAMINATION Page 1 of 10  
SCH101 – Chemical Concepts 
 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM ANY EXAMINATION VENUE IN ANY 
CIRCUMSTANCE.  THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
 
           Charles Darwin University 
                    Final Examination  
 
 
SCH101 – Chemical Concepts 
DURATION 
 
Reading Time: 10 minutes 
Writing Time: 180 minutes 
 
INSTRUCTIONS TO CANDIDATES 
Section A must be answered on the multiple choice answer sheet provided and must be 
handed in with your answer booklet.   
Section B to be answered must be answered in the answer booklet provided. 
Formula sheet and periodic table can be found at the end of the exam paper  
EXAM CONDITIONS 
You may begin writing from the commencement of the examination session.  The reading time indicated above is 
provided as a guide only. 
This is a CLOSED BOOK examination 
Any calculator is permitted 
No handwritten notes are permitted 
No dictionaries are permitted 
 
ADDITIONAL AUTHORISED MATERIALS EXAMINATION MATERIALS TO BE SUPPLIED 
 




1 x 16 Page Book 
1 x Scrap Paper 







Family Name  
Given Name/s  
Student Number       
Teaching Period Semester 1, 2018 
 Semester 1, 2018 FINAL EXAMINATION Page 2 of 10  
SCH101 – Chemical Concepts 
 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM ANY EXAMINATION VENUE IN ANY 







THIS EXAMINATION IS PRINTED  
DOUBLE-SIDED. 
 





 Semester 1, 2018 FINAL EXAMINATION Page 3 of 10  
SCH101 – Chemical Concepts 
 
THIS EXAMINATION PAPER AND SUPPLIED MATERIALS ARE NOT PERMITTED TO BE REMOVED FROM ANY EXAMINATION VENUE IN ANY 
CIRCUMSTANCE.  THIS EXAMINATION IS PRINTED DOUBLE-SIDED. 
 
Section A 




Short Answer Questions 
Answer all 5 questions.  
Total No of Marks for this section:  50 marks    
This section should be answered in the Answer Booklet provided.  
Show all formulas and working. 




a) Real gases do not follow all postulates of the Kinetic Theory of gases. State two postulates of the 
Kinetic Theory of gases that real gases do not obey.  
[2 marks] 
 
b) Sodium azide (NaN3 ) used in airbags  decomposes rapidly during a car crash to produce sodium 
and nitrogen gas. What mass of sodium azide will inflate a 56.6 L airbag for a car to a pressure of 
811 mm Hg at 25 
o
C?  
 (R = 0.08206 L.atm/mol.K) 
[3 marks] 
  
c)  Iodine has a triple point at 113.5 °C and 0.1191 atm, normal melting point at 113.7 °C, and 
normal boiling point at 184.3 °C. It’s critical point is at 581 °C and115.5 atm. Draw a phase 
diagram for iodine and clearly label all the transition temperatures.  What is its state at 5 atm and 





d) Water in a glass tube has lower meniscus while mercury has a higher meniscus. Explain the 
reasons behind this phenomenon in terms of adhesive and cohesive forces.  
[2 marks] 
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  a) Most household refrigerators keep food and beverages at or below 4.0°C. The human body has 
an internal temperature of 37.5°C. Suppose you drink a cup of cold water (250 g) taken from 
your fridge. How much heat is transferred from your body to the water in order to reach thermal 







b)  Calculate Hr for the reaction: 
  MnO2 (s)   +   2C (graphite)     →    Mn (s)   +  2CO (g) 
 from the following information: 
 Mn (s)   +     O 2 (g)     →    MnO2 (s) ;   Hr  = -520.03 kJ 





c)   A glass filled with water absorbs 2.5 x 10
20
 photons of wavelength 1500 nm. How much energy 
is transferred to the water?  
[2 marks] 
 
d)   Give a set of four quantum numbers { n, l, ml, ms} for a 4d orbital.  
[2 marks] 
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a) The magnetic properties of metals can be determined by their electronic configuration. Give the 
electronic configuration in the form of orbital box diagram for Mn and Zn. Predict whether they 
are paramagnetic or diamagnetic and explain the reason why.  
[3 marks] 
 
b) NH3 is polar but is CH4 is non-polar. Using VSEPR theory, predict the geometrical shapes and 









d)  The lowest concentration of oxygen that can support aquatic life is about  
1.3 x 10
-4
mol/L. Given that the partial pressure of oxygen is 0.21atm at sea level, is the solubility 
of oxygen in seawater adequate to maintain aquatic life? 






 [2 marks] 
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Question 4 
a) Explain why naphthalene (  ) is easily soluble in benzene(  ) than in water. 
 [2 marks] 
 
b) What is the boiling point of a solution containing 1.52 g naphthalene, C10H8, dissolved in 
13.20 g benzene, C6H6, ? The boiling point of pure benzene is 80.1°C, and the boiling 





c) The osmotic pressure of blood is 7.65 atm at 37 
o
C. What mass of glucose (C6H12O6) is needed 
to prepare 2.25 L of solution for intravenous injection? The osmotic pressure of the glucose 
solution must equal the osmotic pressure of blood. (R = 0.08206 L.atm/mol.K) 
 [2 marks] 





















], in mol L
–1




1 0.050 0.010 1.2  x10
–5 
2 0.10 0.010 2.3 x 10
–5
 




(i) What is the rate equation for the reaction?  
(ii) What is the numerical value of the rate constant for the reaction? 
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Question 5 
  a) At a given temperature, 0.0524 mol NO2(g) is placed in a 1.00 L flask. After reaching 
equilibrium, the concentration of NO2(g) is 3.9 x 10
–3
 M. Calculate the equilibrium constant, Kc 
for the reaction below? 
         2 NO2(g)  N2O4(g) 
               [3 marks] 
 
  b) What is the pH of 0.50 M formic acid (HCO2H)? Ka of HCO2H = 1.8 x 10
–4
 
 [2 marks] 
 
 
  c)  What is the pH of the buffer that results when 12 g sodium formate (NaHCO2) is mixed with 250 




 [3 marks] 
 
  d) The Ksp of Cu(OH)2 is 1.6 x 10
–19
 at 25 
o
C. What is the concentration of OH
–
(aq) in a saturated 
















End of Examination paper 
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FORMULA SHEET: 
Some physical constants that might be useful: 
Avogadro’s number, NA = 6.022 x 10
23
  
Universal gas constant, R = 0.08206 L.atm/mol.K  = 8.314 J/K.mol = 8.314 L.kPa/K.mol 
1 cal = 4.184 J 
1 atm= 760 mm Hg = 760 torr =1.013 bar = 101.3 kPa 
STP: T = 273.15 K,  P = 1.00 atm,  V = 22.4 L for 1.00 mol 
Rydberg constant, R = 2.179x10
-18
 
Speed of light, c = 2.998 x 10
8
 m/s 
Plank’s constant, h = 6.63 x 10-34 Js; 
 
Some equations that might be useful 
 
  











c = λγ   E = hγ = 
ℎ𝑐
𝜆








)     





















 2/1   
  
   
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